Mechanism of protein kinase C activation by phosphatidylinositol 4,5-bisphosphate.
The mechanism of protein kinase C (PKC) activation by phosphatidylinositol 4,5-bisphosphate (PIP2), phosphatidylinositol 4-monophosphate (PIP), and phosphatidylinositol (PI) was investigated by using Triton X-100 mixed micellar methods. The activation of PKC by PIP2, for which maximal activity was 60% of that elicited by sn-1,2-diacyglycerol (DAG), was similar to activation by DAG in several respects: (1) activation by PIP2 and DAG required phosphatidylserine (PS) as a phospholipid cofactor, (2) PIP2 and DAG reduced the concentration of Ca2+ and PS required for activation, (3) the concentration dependences of activation by PIP2 and DAG depended on the concentration of PS, and (4) PIP2 and DAG complemented one another to achieve maximal activation. On the other hand, PIP2 activation of PKC differed from activation by DAG in several respects. With increasing concentrations of PIP2, (1) the optimal concentration of PS required was constant at 12 mol%, (2) the maximal activity at 12 mol% PS increased, and (3) the cooperativity for PS decreased. PIP2 did not inhibit [3H]phorbol 12,13-dibutyrate (PDBu) binding of PKC at saturating levels of PS; however, at subsaturating levels of PS, PIP2 enhanced [3H]PDBu binding by acting as a phospholipid cofactor. PIP did not function as an activator but served as a phospholipid cofactor in the presence of PS. While PIP2, PIP, and PI did not support DAG-dependent PKC activation as phospholipid cofactors, their presence reduced the amount of PS required for maximal activation to as low as 2 mol% from 8 mol%.(ABSTRACT TRUNCATED AT 250 WORDS)